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a b s t r a c t
By analyzing data yielded from a sample of Chinese adolescents surviving a high-intensity earthquake,
this study investigated the underlying dimensionality of DSM-5 PTSD symptoms. The sample included
743 traumatized middle school students (396 females and 332 males) aged 11–17 years (mean=13.6,
SD=1.0). Results of conﬁrmatory factor analysis showed that an intercorrelated seven-factor model com-
prised of intrusion, avoidance, negative affect, anhedonia, externalizing behaviors, anxious arousal, and
dysphoric arousal factors provided a signiﬁcant better representation of DSM-5 PTSD symptoms than
other alternative models. Further analyses indicated that external measures of major depression disor-
der and panic disorder symptoms displayed unique associations with four PTSD factors. The ﬁndings
provide further support for the newly proposed seven-factor model of DSM-5 PTSD symptoms, add to
very limited empirical knowledge on the latent structure of DSM-5 PTSD symptoms among adolescents,
and carry implications for further reﬁnement of the current classiﬁcations of PTSD symptoms and further
clinical practice and research on posttraumatic stress symptomatology.
© 2015 Elsevier Ltd. All rights reserved.
1. Introduction
The latent structure of posttraumatic stress disorder (PTSD)
symptoms described in the fourth edition of theDiagnostic and Sta-
tistical Manual of Mental Disorders (DSM-IV; American Psychiatric
Association, 1994) has been a focus of intense controversy dur-
ing the past two decades. The DSM-5 (American Psychiatric
Association, 2013)was released inMay of 2013with several signiﬁ-
cantmodiﬁcations to the diagnostic criteria for PTSD.Main changes
to the symptom criteria including: (1) the tripartite model of the
DSM-IV was revised to a four-cluster model which is comprised of
intrusion (Criterion B), avoidance (Criterion C), negative alterations
in cognitions and mood (Criterion D), and alterations in arousal
and reactivity (Criterion E); (2) the current Criterion D consists of
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DSM-IV emotional numbing symptoms with several revised symp-
toms (e.g., sense of foreshortened future replaced by negative
expectations of self, others, or the world, and restricted range of
affect replaced by inability to experience positive emotions) and
two new dysphoria-related symptoms (persistent distorted blame
of self or others for trauma and pervasive negative emotional
state); (3) the current Criterion E consists of DSM-IV hyperarousal
symptoms with a revised symptom (irritability/anger replaced
by irritable or aggressive behavior) and a new reckless or self-
destructive behavior symptom. It is unclear to date how the
proposed modiﬁcations on the organization and deﬁnition of PTSD
symptoms may impact the latent structure of PTSD. In the present
study,wesought toexamine theunderlyingdimensionalityofDSM-
5 PTSD symptoms in a sample of Chinese adolescents surviving a
high-intensity earthquake.
1.1. Factor analytic studies on DSM-IV PTSD symptoms
The DSM-5 four-cluster organization is mainly based on pre-
vious conﬁrmatory factor analytic (CFA) studies on DSM-IV PTSD
http://dx.doi.org/10.1016/j.janxdis.2015.02.006
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symptoms (Friedman, Resick, Bryant, & Brewin, 2011). A large
volume of CFA studies have consistently demonstrated that two
alternative four-factor models, namely the numbing model (King,
Leskin, King, & Weathers, 1998) and the dysphoria model (Simms,
Watson, & Doebbeling, 2002), could provide a signiﬁcantly better
representation of the underlying factor structure of PTSD symp-
toms than the tripartite DSM-IV model (c.f. Elhai & Palmieri, 2011;
Gootzeit & Markon, 2011; Yuﬁk & Simms, 2010). The numbing
model hinges on separating DSM-IV Criterion C symptoms into
distinct effortful avoidance and emotional numbing factors. The
dysphoria model hinges on united emotional numbing symp-
toms of King et al.’s model and three hyperarousal symptoms
(i.e., sleep disturbance, irritability, and difﬁculty concentrating) to
form a dysphoria (general distress) factor. Although both models
have gathered extensive empirical support, neither has demon-
strated absolute superiority across a majority of studies (c.f. Elhai
& Palmieri, 2011; Gootzeit & Markon, 2011; Yuﬁk & Simms, 2010).
The two four-factor models were recently challenged by a ﬁve-
factor dysphoric arousal model proposed by Elhai et al. (2011).
In this model, sleep disturbance, irritability, and difﬁculty con-
centrating symptoms were further separated from King et al.’s
hyperarousal symptoms and Simms et al.’s dysphoria symptoms,
and reconceptualized as a unique dysphoric arousal factor. The
superiority of the ﬁve-factor dysphoric arousal model relative to
the two four-factor models was evidenced by multiple CFA studies
with various-trauma exposed samples of adults (most recently, in
Armour, Carragher, & Elhai, 2013; Charak et al., 2014; Cao, Wang,
Wang, Qing, & Zhang, 2014; Harpaz-Rotem, Tsai, Pietrzak, & Hoff,
2014; Pietrzak et al., 2014) and youths exposed to various trau-
matic stressors (most recently, in Bennett, Kerig, Chaplo, McGee,
& Baucom, 2014; Elhai et al., 2013; Sumner, Pietrzak, Danielson,
Adams, & Ruggiero, 2014; Wang, Wang, et al., 2013).
1.2. Factor analytic studies on DSM-5 PTSD symptoms
The currentDSM-5 conceptualizationof PTSD symptoms ismore
similar to King et al.’s four-factor numbing model with additional
emphasis on dysphoria-related symptoms. Initial CFA studies on
DSM-5 PTSD symptoms mainly evaluated the four-factor DSM-5
and dysphoria models with samples of trauma-exposed under-
graduates (Biehn et al., 2013; Elhai et al., 2012), primary care
patients (Contractor et al., 2014), probable lifetime PTSD cases
(Miller et al., 2013) and veterans (Miller et al., 2013). Among these
analyses, three lent support for theDSM-5model (Biehnet al., 2013;
Contractor et al., 2014; Elhai et al., 2012), and two yielded evidence
preferring the DSM-5 dysphoria model (Miller et al., 2013), which
almost duplicates previous debates on King et al.’s and Simms
et al.’s models. Informed by the latest development in CFA litera-
tureonDSM-IV symptoms, twosubsequent studies further included
the DSM-5 dysphoric arousal model in their analyses with samples
of veterans (Gentes et al., 2014) and youths exposed to a terror-
ist attack (Hafstad, Dyba, Jensena, Steinberg, & Pynoos, 2014). Both
studies reported that the DSM-5 dysphoric arousal model provided
a signiﬁcantly better ﬁt than the DSM-5 model and the DSM-5 dys-
phoria model, again mirroring ﬁndings from PTSD CFA studies in
the DSM-IV literature.
In light of the inclusion of new/revised symptom criteria in
the DSM-5, two theoretically-based six-factor models were later
proposed to reconceptualize the PTSD latent structure. The mod-
els included the anhedonia model (Liu, Wang, Cao, Wang, et al.,
2014) and the externalizing behaviors model (Tsai et al., 2014);
both were constructed on the basis of the dysphoric arousal model
in which dysphoric arousal is treated as a unique PTSD construct.
The anhedonia model further split the current negative alterations
in cognitions andmood symptoms intonegative affect (D1–D4) and
anhedonia (D5–D7) factors basedonprior theoretical andempirical
work suggesting that negative and positive affect are distinct con-
structs (cf. Cuthbert & Kozak, 2013; Watson, 2005, 2009; Watson,
Clark, & Stasik, 2011). The externalizing behaviors model hinges on
specifying an externalizing behaviors factor comprised of irritable
or aggressive behavior (E1) and reckless or self-destructive behav-
ior (E2) symptoms, as the symptoms are typical representative
of deﬁcits in emotion regulation and impulse control (Friedman,
2013; Roberton, Daffern, & Bucks, 2012), and could be theoreti-
cally differentiated from theother internally basedPTSD symptoms
(Tsai et al., 2014). The anhedonia and externalizing behaviors mod-
els were validated in an epidemiological sample of Chinese adult
earthquake survivors (Liu, Wang, Cao, Wang, et al., 2014) and
in a nationally representative sample of U.S. veterans and two
subsamples (females and lifetime PTSD cases) (Tsai et al., 2014),
respectively. Both studies took a competing models approach and
compared their models to alternative models including the DSM-
5 model, the DSM-5 dysphoria model, and the DSM-5 dysphoric
arousal model. More recently, Armour et al. (2015) integrated the
cardinal features of both six-factor models, and proposed a seven-
factor hybrid model. Using data from a nationally representative
sample of veterans and a sample of traumatized undergraduates,
Armour et al. (2015) reported that the seven-factor hybridmodel ﬁt
the data signiﬁcantly better than above-mentioned ﬁve alternative
models. With the veteran sample of Armour et al. (2015), a recent
study of Pietrzak et al. (2015) further revealed differential pat-
terns of associations between the seven PTSD factors and comorbid
psychopathology, suicidal ideation, hostility, physical and mental
functioning, and quality of life, supporting external validity of the
seven-factor hybrid model.
1.3. The current study
Despite the promising ﬁndings, there are few studies on the
latent structure of DSM-5 PTSD symptoms to date. Additional stud-
ies, especially studies evaluating the newly reﬁned and validated
models, are clearly needed. Notably, as the extant CFA studies
on DSM-5 PTSD symptoms are primarily conducted with adults,
there is also a particular need to accumulate relevant knowledge
in youths. Thus, the ﬁrst aim of this study was to assess six theo-
retically and empirically based models of DSM-5 PTSD symptoms
in a sample of adolescents from China who suffered from a high-
intensity earthquake. The competing models included the current
DSM-5 model, the DSM-5 dysphoria model, the DSM-5 dysphoric
arousal model, the anhedonia model, the externalizing behaviors
model, and the seven-factor hybrid model (see Table 1 for symp-
tom mappings). Based on prior theoretical and empirical studies
(cf. Armour et al., 2015; Liu, Wang, Cao, Wang, et al., 2014; Tsai
et al., 2014); we hypothesized that the seven-factor hybrid model
would provide a superior data ﬁt relative to the other competing
models. Furthermore, validating a diagnostic model cannot only
rely on internal ﬁt statistics (Miller et al., 2010). Therefore, the
second aim of this study was to evaluate the convergent and dis-
criminant validity of the best-ﬁtting model identiﬁed in the ﬁrst
analysis by examining correlations between PTSD symptom fac-
tors and external measures of major depressive disorder (MDD)
and panic disorder (PD) symptoms. According to prior theoreti-
cal and empirical work (e.g., Watson, 2005, 2009; Watson et al.,
2011) suggesting MDD involving both enhanced negative affect
and reduced positive affect and anxiety disorders only involving
enhanced negative affect, and related literature (e.g., Armour et al.,
2012; Elhai et al., 2011; Watson, 2005, 2009; Watson et al., 2011)
suggesting MDD only involving dysphoric arousal and PD involv-
ing both dysphoric and anxious arousal, we hypothesized, if the
hybrid model was shown to be preferential, that (1) an external
MDD factor would be associated with PTSD’s negative affect and
anhedonia factors equally; (2) an external PD factor would be more
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Table 1
Symptom mappings across competing PTSD models.
PTSD symptoms Model 1
(DSM-5)
Model 2 (DSM-5
dysphoria)
Model 3 (DSM-5
dysphoric arousal)
Model 4 (externalizing
behaviors)
Model 5
(anhedonia)
Model 6
(hybrid)
B1. Intrusive thoughts In In In In In In
B2. Nightmares In In In In In In
B3. Flashbacks In In In In In In
B4. Emotional cue reactivity In In In In In In
B5. Physiological cue reactivity In In In In In In
C1. Avoidance of thoughts Av Av Av Av Av Av
C2. Avoidance of reminders Av Av Av Av Av Av
D1. Trauma-related amnesia NACM Dy NACM NACM NA NA
D2. Negative beliefs NACM Dy NACM NACM NA NA
D3. Distorted blame NACM Dy NACM NACM NA NA
D4. Pervasive negative
emotional state
NACM Dy NACM NACM NA NA
D5. Lack of interest NACM Dy NACM NACM An An
D6. Feeling detached NACM Dy NACM NACM An An
D7. Inability to experience
positive emotions
NACM Dy NACM NACM An An
E1. Irritability/aggression Hy Dy DA EB DA EB
E2. Recklessness Hy Dy DA EB DA EB
E3. Hypervigilance Hy Hy AA AA AA AA
E4. Exaggerated startle Hy Hy AA AA AA AA
E5. Difﬁculty concentrating Hy Dy DA DA DA DA
E6. Sleep disturbance Hy Dy DA DA DA DA
Note. PTSD, posttraumatic stress disorder; In, intrusion; Av, avoidance; NACM, negative alterations in cognitions and mood; Hy, hyperarousal; Dy, dysphoria; DA, dysphoric
arousal; AA, anxious arousal; EB, externalizing behavior; NA, negative affect; An, anhedonia.
strongly associated with PTSD’s negative affect factor than with
the anhedonia factor; (3) an external MDD factor would be more
strongly associated with PTSD’s dysphoric arousal factor than with
the anxious arousal factor; (4) an external PD factor would be asso-
ciated with PTSD’s dysphoric arousal and anxious arousal factors
equally.
2. Methods
2.1. Procedure and participants
The study was conducted approximately 6 years and 4 months
after the 2008 Wuchuan Earthquake which measured 8.0 on the
Richter scale. The sample was recruited from a junior high school
located in Hanwan Town, Mianzhu City. During the disaster, the
town was almost completely destroyed with more than 5000 peo-
ple having lost their lives. Eight hundred and thirty students who
presented at the school took part in the survey. Self-report ques-
tionnaires were completed in group administration format in their
classrooms with monitoring of trained research assistants and
school teachers. Prior to administering questionnaires, the partic-
ipants were introduced to the study in detail. Written informed
consents were obtained from all participants. The study protocol
was reviewed and approved by the Institutional Review Board of
the Institute of Psychology, Chinese Academy of Sciences.
Eighty-seven participants were excluded from ﬁnal analysis (77
for not experiencing the disaster personally and 10 for missing
more than 20% items of the psychopathology measures), leaving
an effective sample of 743 (396 females and 332 males) with a
mean age of 13.6 years (SD=1.0, range: 11–17). Ethnicity was self-
reported as 722 (97.2%)Han and 10 (1.3%) other ethnicities in China
including Qiang, Tibetan, and Yi. During the disaster, 134 (18.0%)
participants lost at least one of their family members, 80 (10.8%)
participants were injured, 191 (25.7%) witnessed a death of some-
one, and 517 (69.6%) experienced intense fear.
2.2. Measures
PTSD symptoms were measured using the PTSD Checklist for
DSM-5 (PCL-5, Weathers, 2013). The PCL-5 is a self-report measure
consisting of 20 items that correspond directly to the DSM-5 PTSD
symptoms. Each item is rated on a 5-point Likert scale from0 (not at
all) to 4 (extremely) to reﬂect the severity of a particular symptom
during the past month. The PCL-5 has been demonstrated to have
high internal consistency and test–retest reliability, strong con-
vergent and discriminant validity (Weathers, 2013). The Chinese
version of the PCL-5 was adapted by a two-stage process of trans-
lation and reverse translation, and was used in a previous study on
earthquake-related PTSD symptomatology (Liu, Wang, Cao, Wang,
et al., 2014). In this study, the PCL-5 itemswere completed referring
to the Wenchuan Earthquake. In the current sample, Cronbach’s ˛
was .91 for the total scale, .79 for the intrusion subscale, .77 for
the avoidance subscale, .82 for the negative alterations in cogni-
tions and mood subscale, and .82 for the alterations in arousal and
reactivity subscale, respectively.
MDDandPDsymptomsweremeasuredusing thecorresponding
subscales of the Revised Children’s Anxiety and Depression Scale
(RCADS, Chorpita, Yim, Mofﬁtt, Umemoto, & Francis, 2000). The
RCADS is a 47-item self-reported instrument designed to assess
symptoms of DSM-IV anxiety and depression among children and
adolescents. Respondents were instructed to use a 4-point Lik-
ert scale ranging from 0 (never) to 3 (always) to rate how often
each item applies to them. Reliability and validity of the RCADS
have been well-documented (e.g., Chorpita, Mofﬁtt, & Gray, 2005;
Chorpita et al., 2000). The RCADS has been translated into differ-
ent languages (including Chinese, Danish, Dutch, Korean, Spanish,
etc.), and has been widely used in cross-cultural settings (e.g.,
Chorpita et al., 2000; Esbjørn, Sømhovd, Turnstedt, & Reinholdt-
Dunne, 2012; Mathyssek et al., 2013). The MDD and PD subscales
consist of 10 and 9 items, respectively. In the current sample,
Cronbach’s ˛ was .87 for the MDD subscale, and .87 for the PD
subscale.
2.3. Data analysis
All descriptive statistical analyses were conducted using SPSS
(Version 19.0 for Windows). Among the participants, 55 (7.4%)
were missing one or two PCL-5 items, 28 (3.8%) missing one
MDD item, and 23 (3.1%) missing one or two PD items. Full
information maximum likelihood (ML) procedures were used to
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Table 2
Model goodness of ﬁt indices.
Models S–B 2 df CFI TLI SRMR RMSEA RMSEA 90% CI BIC
Model 1 431.53 164 .92 .91 .054 .047 .041–.052 34,286.53
Model 2 417.25 164 .93 .91 .052 .046 .040–.051 34,264.94
Model 3 386.13 160 .93 .92 .051 .044 .038–.049 34,238.88
Model 4 368.73 155 .94 .92 .050 .043 .037–.049 34,244.72
Model 5 344.77 155 .94 .93 .046 .041 .035–.046 34,200.11
Model 6 327.81 149 .95 .93 .045 .040 .034–.046 34,212.46
Note. N=743. CFI, comparative ﬁt index; TLI, Tucker–Lewis index; SRMR, standardized root mean square residual; RMSEA, root mean square error of approximation; CI,
conﬁdence interval; BIC, Bayesian information criterion. Model 1: the DSM-5 model; Model 2: the DSM-5 dysphoria model; Model 3: the DSM-5 dysphoric arousal model;
Model 4: the externalizing behaviors model; Model 5: the anhedonia model; Model 6: the seven-factor hybrid model.
estimate missing values on the PCL-5 and the MDD and PD
subscales with all available scale data. CFAs were performed to
evaluate measurement models with Mplus (Version 7.0 for Win-
dows).
A preliminary multivariate normality test indicated that the
PCL-5 datawere not normally distributed, 2 (2,N=743) =9165.13,
p< .001. Thus, Maximum likelihood estimation with a mean-
adjusted, scaled Satorra–Bentler chi-square (S–B 2, Satorra &
Bentler, 1988) was used to adjust for non-normality in eval-
uating measurement models of PTSD symptoms. In all of the
models estimated, error covariances were ﬁxed to zero, and fac-
tors were allowed to correlate. Four indices were used to evaluate
overall model ﬁt, including the comparative ﬁt index (CFI), the
Tucker–Lewis index (TLI), the root-mean square error of approx-
imation (RMSEA), and the standardized root mean square residual
(SRMR). For these indices an adequate ﬁt is indicated by CFI
and TLI of .90 and above, RMSEA and SRMR of .08 and less (Hu
& Bentler, 1998, 1999). The corrected scaled 2 difference test
(Satorra & Bentler, 2001) and the Bayesian information criterion
(BIC; Schwarz, 1978) were used to compare nested models and
non-nested models, respectively. A difference in BIC of 6–10 pro-
vides strong support and a difference greater than 10 provides very
strong support for the model with the lower BIC value (Raftery,
1995).
To examine associations between PTSD’s factors and external
measures of MDD and PD symptoms, we further constructed a
larger measurement model by combining the best ﬁtting PTSD
model with two additional MDD and PD factors represented by
the RCADS MDD and PD items, respectively. As suggested by Wirth
and Edwards (2007), we treated RCADS items as ordinal variables
rather than continuous variables to get accurate parameter esti-
mates. Accordingly, polychoric correlation and probit regression
coefﬁcients were used in the measurement model, and robust
weighted least squares estimation with a mean- and variance-
adjusted chi-square (WLSMV) was implemented for CFA (Wirth &
Edwards, 2007). We conducted individual Wald chi-square tests
to test our hypotheses about speciﬁc associations between PTSD’s
factors and MDD and PD factors.
3. Results
The mean PCL-5 score was 13.2 (SD=11.2, range: 0–75) for the
current sample. Based on the DSM-5 diagnostic algorithm of at
least one intrusion symptom, one avoidance symptom, two nega-
tive alterations in cognitions andmood symptoms, and two arousal
symptoms endorsed as 2 or greater, a total of 44 (5.9%) participants
were identiﬁed as probable PTSD cases. Regarding the severity of
MDD and PD symptoms, the mean score on the RCADS MDD sub-
scale was 6.3 (SD=5.5, range: 0–29), and on the PD subscale was
5.0 (SD=5.0, range: 0–27).
Table 2 presents Goodness of ﬁt indices for alternative models.
According to aforementioned criteria, all the six models yielded
acceptable ﬁt. With respect to comparisons of nested models (see
Table 3), Model 3 (the ﬁve-factor DSM-5 dysphoric arousal model),
Model 4 (the six-factor externalizing behaviors model), Model 5
(the six-factor anhedonia model), and Model 6 (the seven-factor
hybrid model) ﬁt the data signiﬁcant better than Model 1 (the
four-factor DSM-5 model) and Model 2 (the four-factor dyspho-
ria model); Model 4, Model 5, and Model 6 ﬁt the data signiﬁcantly
superior to Model 3; and Model 6 ﬁt the data signiﬁcantly supe-
rior to Model 4 and Model 5. In term of comparisons of non-nested
models, Model 2 ﬁt better than Model 1 (evidenced by a BIC differ-
ence of 21.59), and Model 5 ﬁt better than Model 4 (evidenced by
a BIC difference of 44.61).
Taken together, Model 6, the seven-factor hybrid model
comprised of intrusion, avoidance, negative affect, anhedonia,
externalizing behaviors, anxious arousal, and dysphoric arousal
factors, demonstrated the best ﬁt to the data; thus was selected
as the optimal model. Table 4 summarizes the standardized factor
loadings and factor correlations of the model.
The measurement model comprised of the seven PTSD factors
and the latent MDD and PD factors yielded adequate ﬁt, evidenced
by2 (666,N=743) =1638.36, CFI = .93, TLI = .92, RMSEA= .044 (90%
CI: .042–.047). Correlation coefﬁcients between the sevenPTSD fac-
tors and each of the MDD and PD factors are summarized in Fig. 1.
Further Wald chi-square tests indicated that the MDD factor cor-
related with PTSD’s negative affect and anhedonia factors equally
(Wald 2 (1, N=743) =2.62, p= .11), the PD factor correlated more
stronglywith PTSD’s negative affect factor thanwith the anhedonia
factor (Wald 2 (1,N=743) =11.69, p< .001), the MDD factor corre-
lated more strongly with PTSD’s dysphoric arousal factor than with
the anxious arousal factor (Wald 2 (1, N=743) =16.88, p< .001),
Table 3
Chi-square difference test for comparing nested models.
Models 2 (df) p
Model 1 vs. Model 3 47.41(4) <.001
Model 1 vs. Model 4 65.76(9) <.001
Model 1 vs. Model 5 81.67(9) <.001
Model 1 vs. Model 6 101.13(15) <.001
Model 2 vs. Model 3 29.85(4) <.001
Model 2 vs. Model 4 48.98(9) <.001
Model 2 vs. Model 5 66.35(9) <.001
Model 2 vs. Model 6 85.91(15) <.001
Model 3 vs. Model 4 17.87(5) .003
Model 3 vs. Model 5 36.54(5) <.001
Model 3 vs. Model 6 56.10(11) <.001
Model 4 vs. Model 6 36.49(6) <.001
Model 5 vs. Model 6 17.06(6) .009
Note. N=743. Model 1: the DSM-5 model; Model 2: the DSM-5 dysphoria model;
Model 3: the DSM-5 dysphoric arousal model; Model 4: the externalizing behaviors
model; Model 5: the anhedonia model; Model 6: the seven-factor hybrid model.
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Table 4
Standardized factor loadings and factor correlations for the seven-factor PTSD model.
PTSD symptoms In Av NA An EB AA DA
B1. Intrusive thoughts .69
B2. Nightmares .66
B3. Flashbacks .66
B4. Emotional cue reactivity .70
B5. Physiological cue reactivity .63
C1. Avoidance of thoughts .84
C2. Avoidance of reminders .75
D1. Trauma-related amnesia .47
D2. Negative beliefs .63
D3. Distorted blame .46
D4. Persistent negative emotional state .76
D5. Lack of interest .68
D6. Feeling detached .78
D7. Inability to experience positive emotions .76
E1. Irritability/aggression .73
E2. Recklessness .71
E3. Hypervigilance .78
E4. Exaggerated startle .73
E5. Difﬁculty concentrating .73
E6. Sleep disturbance .64
Av .80
NA .56 .54
An .44 .42 .86
EB .44 .37 .83 .85
AA .63 .54 .85 .72 .76
DA .51 .47 .78 .77 .87 .81
Note. N=743. In, intrusion; Av, avoidance; NA, negative Affect; An, anhedonia; EB, externalizing behaviors; AA, anxious arousal; DA, dysphoric arousal. All factor loadings
and correlations are statistically signiﬁcant (p< .01).
Fig. 1. Structural model of the seven-factor PTSD model and the latent MDD and PD factors.Note: N=743. In, intrusion; Av, avoidance; NA, negative affect; An, anhedonia; EB,
externalizing behaviors; AA, anxious arousal; DA, dysphoric arousal; MDD, major depressive disorder; PD, panic disorder. All correlations are statistically signiﬁcant (p< .01).
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and the PD factor correlated with PTSD’s dysphoric arousal and
anxious arousal factors equally (Wald 2 (1,N=743) =0.50, p= .48).
4. Discussion
The current study investigated the underlying dimensionality
of DSM-5 PTSD symptoms in a sample of Chinese adolescents
surviving from a high-intensity earthquake. Using a CFA alterna-
tive models approach, we tested six theoretically and empirically
based models including the current DSM-5 model, the DSM-5
dysphoria model, the DSM-5 dysphoric arousal model, the anhe-
donia model proposed by Liu, Wang, Cao, Wang, et al. (2014),
the externalizing behaviors model proposed by proposed by Tsai
et al. (2014), and the seven-factor hybrid model newly reﬁned by
Armour et al. (2015). The CFA results conﬁrmed the superiority
of the seven-factor hybrid model relative to the other models,
suggesting that the current DSM-5 PTSD symptoms may be best
represented by intrusion, avoidance, negative affect, anhedonia,
externalizing behaviors, anxious arousal, and dysphoric arousal
factors. Further analyses revealed that external measures of MDD
and PD symptoms displayed distinct associations with several
PTSD’s factors. The current ﬁndings provide further support for
the seven-factor reconceptualization of DSM-5 PTSD symptoms
recently proposed by Armour et al. (2015), and add to extant
knowledge on the latent structure of DSM-5 PTSD symptoms.
Based on CFA studies on DSM-IV PTSD symptoms, the DSM-5
organized PTSD symptoms into a four-factor model that is close
to King et al.’s numbing model (Friedman et al., 2011). The major-
ity of CFA studies on DSM-5 PTSD symptoms mainly focused on
the DSM-IV based models. Generally, mixed results regarding the
relative merit of two alternative four-factor models were reported
(Biehn et al., 2013; Contractor et al., 2014; Elhai et al., 2012; Miller
et al., 2013), which extends previous debates on King et al.’s num-
bing and Simms et al.’s dysphoria models. Furthermore, the DSM-5
dysphoric arousal model was found to ﬁt the data signiﬁcantly bet-
ter than the two four-factor models (Gentes et al., 2014; Hafstad
et al., 2014), which is congruent with more recent CFA studies
on DSM-IV PTSD symptoms (e.g., Bennett et al., 2014; Liu, Wang,
Cao, & Zhang, 2014b; Harpaz-Rotem et al., 2014; Sumner et al.,
2014). In the current study, we also found that the models which
speciﬁed a distinct dysphoric arousal factor generally provided
a superior ﬁt to the four-factor models. The ﬁndings yield fur-
ther evidence in favor of Elhai et al.’s (2011) proposition that the
dysphoric arousal factor may be a unique PTSD construct. Consid-
ering that the DSM-5 introduced several new/revised symptom
criteria, two alternative six-factor models were recently developed
on the basis of the dysphoric arousal model. The anhedonia model
of Liu, Wang, Cao, Wang, et al. (2014) further split the current Cri-
terion D into distinct negative affect and anhedonia factors, and the
externalizing behaviors model of Tsai et al. (2014) further speciﬁed
a unique externalizing behaviors factor comprised of the E1 (irri-
tability/aggression) and E2 (recklessness) symptoms. As outlined
earlier, both the modiﬁcations build on a body of prior theoreti-
cal and empirical work (e.g., Cuthbert & Kozak, 2013; Friedman,
2013; Roberton et al., 2012; Watson et al., 2011). In this study,
both of the models were found to ﬁt the data signiﬁcantly better
than the DSM-IV based models. The ﬁndings are consistent with
Liu et al.’s and Tsai et al.’s studies, and thus support the distinc-
tiveness of negative affect, anhedonia, and externalizing behaviors
factors within the PTSD construct. Given that Armour et al. (2015)
recently combined the cardinal features of the six-factor models,
and proposed a seven-factor hybrid model, we additionally tested
this newly reﬁned model. The results indicated that compared
with the DSM-IV based models and the six-factor models, the new
hybrid model could provide a signiﬁcantly better representation
of DSM-5 PTSD symptoms, which replicates Armour et al.’s (2015)
study. Considering our utilization of a adolescent sample, com-
pared to the veteran and college student samples utilized by Armor
et al., the developmentally robust ﬁndings provide strong evidence
supporting Armour et al.’s seven-factor hybrid model and expand
current empirical knowledge on PTSD’s symptom structure in ado-
lescents.
By examining the associations between PTSD’s factors and two
theoretically andempirically relevantpsychopathological variables
(i.e., MDD and PD), this study further tested external conver-
gent and discriminant validity of the seven-factor PTSD model.
According to Watson and his colleagues’ work, which suggests
that MDD comprises both enhanced negative affect and reduced
positive affect, while anxiety disorders only exhibit enhanced neg-
ative affect but not reduced positive affect (e.g., Watson, 2005,
2009; Watson et al., 2011), we hypothesized that an external mea-
sure of MDD would display equivalent correlations with PTSD’s
negative affect and anhedonia factors, while an external measure
of PD would display a higher correlation with PTSD’s negative
affect factor than with the anhedonia factor. Moreover, based on a
body of previous theoretical and empirical studies suggesting that
MDD only exhibits dysphoric arousal symptoms which are both
somewhat depression- and anxiety-like but not anxious arousal
symptomswhich are typically fear-based, panic-like, while anxiety
disorders exhibit both symptoms (Armour et al., 2012; Elhai et al.,
2011; Watson, 2005, 2009), we further hypothesized that exter-
nal measure of MDD would show higher correlation with PTSD’s
dysphoric arousal factor thanwith the anxious arousal factor,while
external measure of PD would show equivalent correlations with
PTSD’s dysphoric arousal and anxious arousal factors. The results
of our analyses conﬁrmed our hypotheses, and thus, along with
ﬁndings from Pietrzak et al. (2015), provide empirical evidence
supporting external convergent and discriminant validity of the
seven-factor hybrid model of PTSD.
It has been previously reported that the new reckless or self-
destructive behavior symptom displayed relatively low factor
loadings on the hyperarousal, dysphoria, and dysphoric arousal
factors in a corresponding PTSD model among adults (Gentes
et al., 2014; Liu, Wang, Cao, Wang, et al., 2014; Miller et al.,
2013), which suggests that this symptom may be a poor indica-
tor of above-mentioned PTSD factors. As commented by Friedman
et al. (2011), this symptom is a clinically important feature among
trauma-exposed adolescents, and may be a developmentally rele-
vant manifestation of PTSD. However, in the study of Hafstad et al.
(2014), the symptom was also found to display disproportionately
low factor loadings among adolescents suffering from a terrorist
attack. According to Hafstad et al. (2014), it may be due to the
type of trauma exposure and cultural inﬂuences. In this study, we
found that the symptom contributed strongly as the irritable or
aggressive behavior symptom to the externalizing behaviors factor.
From cross-developmental stage, cultural, and trauma types per-
spectives, the ﬁnding is welcoming since it is generally congruent
with the Armour et al.’s (2015) study using samples of U.S. vet-
erans and traumatized undergraduates. The systematic replication
suggests that it may deserve special consideration to create a dis-
tinctive symptom cluster to represent PTSD-related externalizing
behavior symptoms.
The current ﬁndings have several clinical implications. First,
examining the latent structure of PTSD is pertinent in establishing
clinically useful diagnostic systems which can guide more sophis-
ticated assessment and intervention for this disorder. Based on
empirical evidence yielded by previous CFA studies on DSM-IV
symptoms, the DSM-5 organized PTSD symptoms into four clus-
ters instead of the original three clusters. Therefore, the empirically
supported seven-factor hybrid model may contribute to further
reﬁnement of the current classiﬁcations of PTSD symptoms deﬁned
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in theDSM-5. Second, a number of theoretical and empirical studies
have accumulated suggesting that distinct PTSD symptom clusters
may differentially contribute to the development and maintenance
of posttraumatic stress symptomatology (e.g., Marshall, Schell,
Glynn,& Shetty, 2006; Pietrzak et al., 2014; Solomon,Horesh, &Ein-
Dor, 2009), to the co-morbidities between this disorder and other
psychiatric conditions (e.g., Contractor et al., 2014; Harpaz-Rotem
et al., 2014; Tsai et al., 2014), and to speciﬁc aspects of functional
impairments (e.g., Sumner et al., 2014; Tsai et al., 2014; Bennett
et al., 2014). The theoretically and empirically differentiated PTSD
symptom clusters are vital prerequisites for empirically addressing
these topics. Basedon thenewvalidatedseven-factorhybridmodel,
future relevant studies may further specify the functional roles
of distinct PTSD symptom clusters, expand extant knowledge on
the latent psychopathological processes of abnormal responses to
trauma, and then direct more effective intervention and treatment.
Third, according to a body of dimensional approach studies, the
heterogeneous symptom clusters of DSM-IV PTSD may be linked to
different neural and genetic agencies (e.g., Cao et al., 2013; Pietrzak
et al., 2013; Wang, Cao, et al., 2013; Weber et al., 2013). As out-
lined earlier, the DSM-5 introduced several substantial changes
to PTSD symptoms, which further increases the complexity and
heterogeneity of the phenotype of this disorder. The current empir-
ically supported seven-factor model may inform future studies
investigating which and how neural and genetic agencies relate
to heterogeneous aspects of the DSM-5 PTSD phenotype. Findings
of these studies could beneﬁt our understanding of the etiology
and biological mechanisms of this disorder, and guide the devel-
opment of more valuable biomarkers and targeted prevention and
intervention programs.
Several limitations of this study need to be noted. First, consid-
ering our utilization of a sample exposed to a particular traumatic
stressor (i.e., a high-intensity earthquake), the generalizability of
the ﬁndings may be somewhat limited. Additional replications
with samples exposed to a variety of traumatic events are warran-
ted. Of note however, the seven-factor hybrid model has already
found support in veteran, trauma exposed college student, and
now earthquake exposed adolescent samples. Second, the current
datawere yielded from self-reportedmeasures, and the limitations
of using such data have been previously outlined (Young, 2014).
Therefore, the current analyses need to be replicated in samples
using clinician-rated measures. Third, only limited external vari-
ables were adopted to evaluate the convergent and discriminant
validity of the seven-factor PTSD model in this study, especially
the lack of variables related to the externalizing behaviors factor.
Future studies should include a range of psychological, biological,
and behavioral variables which are theoretically and empirically
related to PTSD to further evaluate the external validity of the
seven-factor PTSD model.
Despite the limitations, the current study is the ﬁrst one inves-
tigating both internal and external validity of the newly proposed
seven-factor model of DSM-5 PTSD symptoms among trauma-
tized adolescents. Our ﬁndings provide further support for the
seven-dimensional reconceptualization of DSM-5 PTSD symptoms
of Armour et al. (2015), carry implications for further reﬁne-
ment of the current classiﬁcations of PTSD symptoms and further
clinical practice and research on posttraumatic stress symptoma-
tology.
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